
opic a IMizs cipo 

Office de la propria J£mMB0& Canadian Intellectual 

INTELLECTUELLE DU CANADA \ PROPERTY OFFICE 



Ottawa Hull K1A0C9 



(21) (Al) 2,139,783 
(86) 1993/06/17 
(43) 1994/02/03 



6 

(51) Int. CI. B41F 22/00; B65H 29/24; B41F 21/00 

(19) (ca) APPLICATION FOR CANADIAN PATENT (12) 

(54) Paper Sheet Guiding Cylinder for a Printing Machine 

(72) Detmers, Andreas - Germany (Federal Republic of) ; 

Filsinger, Karl-Heinz - Germany (Federal Republic of) ; 

(71) Heidelberger Druclcmaschinen AG - Germany (Federal 
Republic of) ; 

(30) (DE) P 42 23 839.0 1992/07/20 

(57) 9 Claims 



Notice: This application is as filed and may therefore contain an 
incomplete specification. 



Industrie Canada industry Carada 



Canada 




p/^T- WELTORGANISATION Ft)R GEISTIGES EIGENTLM 

* 1 Internationales Buro 

INTERNATIONALE ANMELDUNG VEROFFENTLICHT NACH DEM VERTRAG UBER DIE 
INTERNATIONALE ZUSAMM EN ARBEIT AUF DEM GEBIET DES PATENTWESENS (PCT) 



(51) Internationale Patentklassifikation 5 
B65H 29/24, 23/24 



Al 



(11) Internationale Veroffentlichungsnummer: 

(43) Internationales 

VerofTentlichungsdatum : 



WO 94/02: 

3. Februar 1994(03.01 



(21) Internationales Aktenzeichen : 

(22) Internationales Anmeldedatum : 



PCT/EP93/01542 
17. Juni 1993(17.06.93) 



(30) Priori tatsdaten: 

P42 23 839.0 



20.Juli 1992(20.07.92) 



DE 



(71) Anmelder (fur alle Bestimmungsstaaten ausser US): HEI- 

DELBERGER DRUCKMASCHINEN AG [DE/DE]; 
Kurfursten-Anlage 52-60, D-6900 Heidelberg (DE). 

(72) Erfinder;and 

(75) Erfinder/ Anmelder (nur fur US) : DETMERS, Andreas 
[DE/DE]; Lilienstra&e 12, D-6905 Heddesheim (DE). 
FILSINGER, Karl-Heinz [DE/DE]; Am Wingert 2, D- 
6980 Wiesloch 5 (DE). 



(74)GemeinsamerVertreter: HEIDELBERGER DRUCKI 
SCHINEN AG; Kurfursten-Anlage 52-60, D-6900 
delberg (DE). 



(81) Bestimmungsstaaten: AU, CA, GB, JP, US, europaisi 
Patent (AT, BE, CH, DE, DK, ES, FR, GB, GR, IE 
LU, MC, NL PT, SE). 



Veroffentltcht 

M it internationalem Recherchenbericht. 

Vor Ablauf der fur Anderungen der Anspruche zugelc 

nen Frist. Veroffentlichung wird wiederholi falls Ande 

2139783 



(54) Title: PAPER SHEET GUIDING CYLINDER FOR A PRINTING MACHINE 
(54)Bezeichnung: BOGENFOHRUNGSZYLINDER EINER DRUCKMASCHINE 



(57) Abstract 



A paper sheet guiding cylinder for a printing 
machine is mounted in the machine side frames, is 
drivingly linked to the printing machine drive, and 
has an outer casing provided with through holes. 
Means are provided for blowing air into the paper 
sheet guiding cylinder and means located inside the 
paper sheet guiding cylinder deflect the blown air 
in the direction of the cylinder casing. In order to 
deflect the blown air, a radial ventilator is rotativeiy 
mounted in the paper sheet guiding cylinder (11) 
and is linked to driving means which are independ- 
ent from the paper sheet guiding cylinder. Through 
holes are provided in the side walls (20) of the pa- 
per sheet guiding cylinder (11). 

(57) Zusammenfassung 




Bogenfuhrungszylinder einer Druckmaschi- 
ne, der in den Maschinenseitengestellen gelagen ist und fur den eine Antriebsverbindung zum Druckmaschinenantrieb beste 
mil einer mit Durchgangsoffnungen versehenen Mantelflache und mit Mitteln zum Zufuhren von Blasluft in den Bogenfuhrun 
zylinder und mit Mitteln zum Umlenken der Blasluft in Zylindermantelrichtung im Inneren des Bogenfuhrungszylinders, wo 
zum Umlenken der Blasluft im Bogenfuhrungszylinder (I I) ein Radialvemilator drehbar gelagert ist, der mit von dem Bogenf 
rungszylinder unabhangigen Antriebsmittel verbunden ist, und wobei da& in den Seitenwanden (20) des Bogenfuhrungszylind 
(11) Durchgangsoffnungen vorgesehen sind. 
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Paper sheet guiding cylinder for a printing machine 

The invention relates to a paper sheet guiding cylinder for a printing machine that is mounted in 
the machine side frames, is drivingly linked to the printing machine drive, and has an outer 
casing provided with through holes. Means are provided for blowing air into the paper sheet 
guiding cylinder and means located inside the paper sheet guiding cylinder deflect the blown air 
in the direction of the cylinder casing. 

Paper sheet guiding cylinders are known in the art to be used in printing machines to transport 
printed paper sheets between the printing units or in the delivery section. The paper sheet should 
also be guided stably and smear-free with printed sheets whose printed side is oriented towards 
the outer casing of the paper sheet guiding cylinder. The outer casings are also known in the art 
to be provided with expensive special coatings. The paper sheet guiding cylinders are also 
known in the art to be provided with blown air passed from their interior to the outer casing to the 
exterior by means of blow jets oriented outwards and connected non-rotatively to the paper sheet 
guiding cylinder and with a complex external blown air supply. The blown air jets only cover a 
certain part of the paper sheet guiding area. In order to cover a larger part of the paper sheet 
guiding area it is necessary to arrange several rows of blow jets in close succession one after the 
other. The external blown air supply requires a large number of sealing means, air supply means 
and a complex blown air control system. 

From DE-OS 36 38 452 A1 it is also disclosed to connect air bJades for deflecting the blown air to 
the exterior inside a paper sheet guiding cylinder non-rotatively to the paper sheet guiding 
cylinder. While it is possible by means of these air 
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blades to adequately supply the cylinder surface with an air cushion at high speeds such that the 
printed side of a paper sheet does not come into contact with the outer casing of the paper sheet 
guiding cylinder and hence to largely avoid smearing effects, when printing conditions are 
altered, and at low speeds in particular, the air supply is not enough to prevent further touching 
contacts. Therefore wide working areas, for example the proof printing or production run printing 
of highly accurate special orders that are usually printed at slow speeds, cannot be transported 
reliably free from smears. If the machine stops 

suddenly the paper sheets can simply collapse under their own weight and in critical areas can 
even stick to the outer casings of the paper sheet guiding cylinder. On the other hand at very 
high speeds that go beyond the narrow speed range of stable smear-free paper sheet guiding the 
air cushion easily becomes too thick and also because of breakaway effects of the flow, the 
paper sheets can flutter and also contact paper sheet guiding surfaces with their printed sides. 

The invention is based on the problem of achieving a stable guiding of printed paper sheets with 
simple means. 

According to the invention the problem is achieved by an embodiment of the paper sheet guiding 
cylinder in accordance with the features of Claim 1 . The radial ventilator that is rotatively mounted 
in relation to and driven independently of the paper sheet guiding cylinder facilitates stable paper 
sheet guiding over the full working area. Both at machine stop and also at very high speeds an air 
cushion necessary for stable paper sheet 
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guiding can be set individually because of the radial ventilator speed control that is independent from 
the paper sheet guiding cylinder. Even in the event of a very abrupt machine stop the printed paper 
sheet side can be prevented from sticking to the paper sheet guiding cylinder. Stable paper sheet 
guiding is guaranteed over the full paper sheet guiding area of the paper sheet guiding cylinder. The 
through holes in the front walls of the paper sheet guiding cylinder facilitate an adequate air supply 
without additional external complexity. The large amount of maintenance and assembly work 
involved by external air supply means becomes redundant. Stable paper sheet guiding is achieved 
by simple means. No additional provision of space for complex air supply means is necessary. The 
complexity of the control system for controlling the radial ventilator is low compared with the known 
control systems for external air supply. The reduction in smearing effects leads to a reduction in 
paper wastage, an improvement In the quality of the printed paper sheets because of the absence 
of ink carry-over onto to subsequent paper sheets and the reduction in the amount of cleaning 
needed for the paper sheet guiding cylinder. 

The embodiment of the invention in accordance with the feature of Claim 2 facilitates an additional 
improvement in the supply of air to the radiaf ventilator, improving the adjustability of the desired 
cushion of air and the stable paper sheet guiding. Owing to the improved efficiency of the radial 
ventilator it can be used more energy efficiently, the driving means can have a lower power and 
costs and space requirements for the driving means can be reduced. 

The embodiment of the invention in accordance with the feature of Claim 3 facilitates an additional 
improvement in the supply of air. 
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The embodiment of the invention in accordance with the features of Claim 4 facilitates a stable ven 
supply of air over the full width of the paper sheet guiding cylinder. 

The embodiment of the invention in accordance with the feature of Claim 5 facilitates a stable ev n 
supply of blown air over the full width of the paper sheet guiding cylinder with particularly simple 
preferred means. 

The device of the invention in accordance with the features of Claim 6 facilitates a particularly simp! 
preferred driving connection for the radial ventilator. The driving means can be arranged completely 
outside the machine side wall and do not therefore obstruct the already confined space between the 
machine front walls. The driving means are easily accessible. The control circuit for the driving 
means can be designed to be particularly simple. 

The form of the invention in accordance with the features of Claim 7 constitutes a further 
embodiment of the driving connection. 

The form of the invention in accordance with the feature of Claim 8 constitutes a further tensioning 
of the transported paper sheets by the blown air moving counter to the direction of transport of the 
paper sheets. This proves to be especially beneficial for the short-term machine stop in particular. 

In the preferred form of embodiment the direction of rotation of the radial ventilator in accordance 
with the feature of Claim 9 is designed to be reversible. This facilitates the optimum matching of the 
supply of blown air to the print job profile. In particular the change from very thin paper sheets to very 
thick paper sheets and vice versa can be carried out particuiarty 
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stably with this form of embodiment. 

The invention is explained in further detail below by reference to the design examples for a paper 
sheet guiding cylinder in the chain arm of a paper sheet printing machine illustrated in Figures 1 to 
6. 

These show: 

Fig, 1 Elevation of a chain delivery device with motor for the radial ventilator arranged outside the 
machine side frames. 

Fig. 2 Plan view of the design example in accordance with Fig. 1 

Fig. 3 Elevation of a chain delivery device with motor arranged between the side frames 

Fig. 4 Plan view of the design form in accordance with Fig. 3 

Fig. 5 Elevation of a further design example driven from the exterior 

Fig. 6 Plan view of the design form in accordance with Fig. 5 

Figs. 1 and 2 illustrate a delivery device 1 of a paper sheet rotary offset printing machine in which 
printed paper sheets from the printing cylinder 9 of the last printing unit are accepted by gripper rails 
10 attached to chains 3 and are transported over a detivery stack 2 where they are stacked. The 
gripper rails are carried on two chains 3 between the side frames 7 and 8. In the area of the arm 
4 rum 1 1 the chains 3 are each guided continuously over sprockets 5 and 6. Sprocket 5 is attached 
on a stub shaft 13 that is rotatively mounted in side wall 7 and on 



2139783 

16.' 12 '95 16:09 GLPtlET STUTTGhRT - +49 6221 92 7099 +49 711 7804462 IP. 085 00? 



•6- 



whose extension outside the side frame 7 a sprocket 12 is attached which is connected with the 
printing machine drive that is not shown any further. The sprocket 6 is also rotatively mounted on 
a stub shaft 14 in the machine side frame 8 concentric with sprocket 5. The stub shaft 14 is designed 
to be a hollow shaft. A shaft 16 is rotatively mounted concentric to the stub shafts 13 and 14 and is 
extended through the hollow stub shaft 14 to the exterior. A motor 15 Is mounted on the extension 
outside the machine side frame 8 and is supported against the machine side frame in a known 
manner. The shaft 16 runs transversely to the paper sheet transport direction and is rotatively 
mounted by its other shaft journal in stub shaft 13. In the middle of the machine width on shaft 16 
a circular carrier flange 1 7 is mounted in whose outer perimeter area evenly spaced deflector blades 

18 and 19 for radial ventilation are attached on both sides towards the machine side frames 7 and 
8 over the circumference of the carrier flange 17. The deflector blade plates 18 and 19 extend 
towards the exterior over the full transport width and are provided at their extremity with annular 
plates 25 and 26 oriented concentrically to the shaft 16. Circular flanges 20 and 21 are also attached 
on the stub shafts 13 and 14 between the sprockets 5 and 6. Towards the centre of the machine 
inlet nozzles 24 are mounted on the flanges 20 and 21 oriented concentrically to shaft 18. These 
nozzles connect the ring channel 43 located within the deflector blades 1 9 between deflector blades 

19 and shaft 16 with the atmosphere by means of through holes 23 distributed over th 
circumference of flanges 21 and 20. Crossbars 22 are also attached in the flanges 20 and 21 spaced 
around their circumference and at a greater radius than that of the deflector blades 19. These 
crossbars extend across the full width between the two flanges 20 and 21 . 
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Paper sheets that are transferred from printing cylinder 9 to gripper rails 10 on the continuous chains 
10 (sic) are transported by the gripper rails 3 (sic) between guide plates 41 that are mounted in the 
Side frames 0, 7 and the outer face of the crossbars 22 on delivery drum 1 1. To this end the chains 
3 are driven by the printing machine drive across sprocket 12, stub shaft 13, flange 20, crossbars 
22, flange 21 and sprockets 5 and 6. Independently of this the deflector blades 1 8 and 1 9 are driven 
by means of motor 15 across shaft 16 and flange 17. The deflector blades on the radial ventilator 
draw suction air through the through holes 23 in flanges 20 and 21 across the inlet nozzles 24 into 
the channels 43 and discharge it radially and circumferentially as blown air to the exterior. By this 
means an adequate cushion of air for stable paper sheet guiding can be achieved over the entire 
circumference of the delivery drum. Desired operating profiles can be set steplessly by the aid of the 
motor controller for the motor 15. 

It is possible to use a motor 15 that is variable in its direction of drive. By this it is if necessary 
possible to orient blown air counter to the direction of transport of the paper sheets as a result of 
which the trailing edge of the paper sheet is slightly tensioned against the leading edge of the paper 
sheet that is held by the gripper rails as a result of which flutter effects can also be prevented. Even 
in the event of a machine stop the motor 15 can continue to drive the deflector blades 19 and 18, 
thereby sustaining the cushion of air. 

To improve efficiency it is also conceivable to attach an additional guide plate 42 above the delivery 
drum between the machine side frames, for example to isolate the remaining delivery area from 
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the blown air and also the transport area of the printing cylinder. 

Figures 3 and 4 illustrate another embodiment of the invention. The sprockets 5 and 6 are 
stationary-fitted on a shaft 35 that is rotatlvely mounted in the machine side frames 7 and 8 and 
runs transverse to the paper sheet transport direction. The shaft 35 is extended through machine 
side frame 7 towards the exterior and is in connection with the printing machine drive by means 
of a sprocket 12 that Is mounted on it. Between sprockets 5 and 6 a hollow shaft 32 is rotatlvely 
mounted on shaft 35 and coaxialiy to it. Two flanges 30, 31 are mounted on the hollow shaft 32 
in the middle of the machine width. At their ends facing the side frames 7 pnd 8 deflector plates 
28 and 29 are mounted for radial ventilation, coaxialiy to shaft 35 and evenly spaced over the 
outer circumference of flanges 30 and 31. At their extreme end these are in turn attached to 
annular plates 25, 26 oriented coaxialiy to the shaft 35. Between annular plate 26 and sprocket 5 
the hollow shaft 32 is connected by means of a drive belt 33 to a driven shaft 34 which is in turn 
connected to an independent drive motor. Here again the radial ventilator formed by the defl ctor 
plates 28, 29 suck air from atmosphere between sprockets 5, 6 and annular plates 25, 26 
through channel 43 formed between the deflector plates 28, 29 and hollow shaft 32 and 
discharge it to atmosphere as blown air in the direction of the paper sheet guiding plane. 

Instead of drive belt 33 it is also conceivable to use a chain or sprocket drive. 

With the embodiment of Fig. 1 and 2 it is equally conceivable to 
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use rectangular section crossbars 36 as illustrated in Figures 5 and 6 instead of the circular section 
crossbar 22. The crossbars can also be matched to the aerodynamic requirements. 

For easier assembly as illustrated in Figure 6, the configuration of the deflector plates, an example 
of which was shown by way of the second embodiment in Figures 3 and 4, can also be carried out 
with the aid of two flanges 37 and 38 that are shown an exaggerated distance apart. At the outer 
sides of flanges 37 and 38 are attached the carrier plates 30. 30, 40 within whose perimeter area 
the deflector plates 18, 19 are mounted as on the carrier plates 30, 31 in Fig. 4. This configuration 
is conceivable both with the drive in accordance with the first embodiment of Fig. 1 and 2, as is 
illustrated in Fig. 6. and In the second embodiment in which flanges 37 and 38 are mounted on the 
hollow shaft 32. 
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AMENDED CLAIMS 

(received by the Internationa! Bureau on 19 January 1994 (19.01.94), original claims 1, 3. 4 and 5 

amended; other claims unchanged (4 pages)] 

1. A paper sheet guiding cylinder for a printing machine that is mounted in the machine side 
frames, is drivingly linked to a printing machine drive, and has an outer casing provided with 
through holes. Means are provided for blowing air into the paper sheet guiding cylinder and 
means located inside the paper sheet guiding cylinder deflect the blown air inside the paper 
sheet guiding cylinder towards the cylinder casing, 

characterised by the fact 

that in order to supply blown air into the paper sheet guiding cylinder (11) and to deflect the 
blown air inside the paper sheet guiding cylinder (11) towards the cylinder casing, there is 
provided coaxially to the axis of the paper sheet guiding cylinder (11) a rotatively mounted 
radial ventilator that at its end faces connects with the ambient air across through hoi s (23) 
provided in front wails (20, 21 ) of the paper sheet guiding cylinder (1 1), has ventilator blades 
(18, 19, 28, 29) arranged concentrically about the axis ol the paper sheet guiding cylinder 
(11) and running along the paper sheet guiding cylinder (1 1), and is drivable by means of 
driving means (15) with adjustable speed that are independent from the paper sheet guiding 
cylinder (1 1 ). 

2. A paper 6heet guiding cylinder for a printing machine according to the features of Claim 1 . 
characterised by the fact 

that inlet no2z!es (24) are connected non-rotatively with the radial ventilator on at least one 
of the sides of the radial ventilator that face the front wails (20, 21 ) of the paper sheet guiding 
cylinder (11). 
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3. A paper sheet guiding cylinder for a printing machine according to the features of Claim 2, 
characterised by the fact 

that within the ventilator blades (18, 19, 28, 29) of the radial ventilator that are arranged in 
a ring concentric to the cylinder axis there is provided annularly a cylindrical channel (43) that 
runs axiaNy and that terminates axially 
in the inlet nozzle (24). 

4. A paper sheet guiding cylinder for a printing machine according to the features of Claim 3, 
characterised by the fact 

that the ventilator blades of the radial ventilator are mounted between two circular carrier 
plates of the ventilator on these, 

that the carrier plates are mounted concentrically on the shaft (16, 32) of the radial ventilator, 
that the shaft (16, 32) is mounted concentrically in the paper sheet guiding cylinder, 
that the carrier plates are each provided with inlet nozzles in order to supply blown air to the 
channel (43). 

5. A paper sheet guiding cylinder lor a printing machine according to the features of Claim 3, 
characterised by the fact 

that concentrically to the paper sheet guiding cylinder (11) and in it a shalt (16, 32) is 
rotatively mounted, 

that in the middle of the width of the paper sheet guiding cylinder (11) one or two closely 
interspaced carrier plates (17, 30, 31, 39, 40) are mounted concentrically on the shaft (16, 
32), 

that on the side faces of the one (17) or on the opposite sides of both the carrier plates (30, 
31, 39, 40) are mounted the ventilator blades (19. 28, 29) that each run 
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parallel to the shaft axis and that are arranged concentrically about ihe shaft (16, 32). 



6. A paper sheet guiding cylinder for a printing machine according to the features of one or 
more of the preceding Claims, 

characterised by the fact 

that the radial ventilator is provided with a drive shaft (16) by which it is mounted 
concentrically to the paper sheet guiding cylinder (11) and that this shaft is extended on one 
side of the paper sheet guiding cylinder by a shaft journal (14) of the paper sheet guiding 
cylinder (11) through the machine side wall to the exterior and that the extension reaching 
through to the exterior is drivingly linked to driving means that are outside the machine side 
wall and controllable independently from the printing machine drive. 

7. A paper sheet guiding cylinder for a printing machine according to the features of one or 
more of Claims 1 to 5, 

characterised by the fact 

that the paper sheet guiding outer casing of the paper sheet guiding cylinder (1 1 ) is provided 
at least over the paper sheet guiding angular area of the paper sheet guiding cylinder (11), 
with gripper rails (10) of the gripper chains (3) that pass around the front walls of the paper 
sheet guiding cylinder (1 1 ), 

that the radial ventilator possesses a shaft (32) that is mounted concentrically to the 
sprockets (5, 6) and is drivingly linked to independently controllable driving means that are 
arranged on an interior side of one machine side wail between the two spans of a chain. 

8. A paper sheet guiding cylinder for a printing machine from one or more of Claims 1 to 7, 
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characterised by the fact 

that the direction of rotation of the radial ventilator is variable. 

9. A paper sheet guiding cylinder for a printing machine from one or more of Claims 1 to 7, 
characterised by the fact 

that the direction of rotation of the radial ventilator is contrary to the direction of rotation of 
the paper sheet guiding cylinder (11). 
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